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Lab Structure

Topic of today’s lab:
= Learn how interrupts and timers work in an MCU.

Agenda:
= 16:15-16:45 Introduction
= 16:45-18:00 Working on LAB tasks

Available Assistants: Filippo, Gabriel, Richard
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Goal of this lab

« Configuration of hardware interrupts

* Interrupt vs. Polling

* Learn how to debug program running on a microprocessor
- Configuration of hardware timers

* Implementation of pulse-width modulation (PWM)
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Interrupts
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Interrupts

Definition: an hardware
interrupt is an electronic signal
that alerts the microprocessor
of an event. An interrupt can be
triggered by either an internal
peripheral (e.g. timer) or an
external device (e.g. button)
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Interrupts

EXTI_RTSR/EXTI_FTSR
Rising and Falling trigger
selection register

INTERRUPTS

NVIC_ISER/NVIC_ICER

Interrupt Set-Enable and
Clear-Enable Registers:
to activate single interrupts
(also from pheriperals)

EXTI_IMR
Exti Interrupt Mask Register:
singularly masks interrupt pins
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Interrupts

Table 153. STM32U575/585 vector table

Main Program

instructionn+2

Save PSW

c
:-g g :‘::::; Acronym Description Address
- - - - Reserved 0x0000 0000
4 Fixed [Reset Reset 0x0000 0004
< |2 | Foea | Systom (0SS) s Inked fo e Ml vector | 00000 0008
-3
- o1r Fixed |Secure HardFault Secure hard fault 0x0000 000C
- | Fixed [Non-secure HardFault | Non-secure hard fault. All classes of fault 0x0000 000C
- 0 | Settable | MemManage Memory management 0x0000 0010
- 1 | Settable | BusFault Pre-fetch fault, memory access fault 0x0000 0014
- 2 | Settable | UsageFault Undefined instruction or illegal state 0x0000 0018
- 3 | Settable | SecureFault Secure fault 0x0000 001C
} : : } Reserved 0x0000 0020 -
0x0000 0028
- 4 - SvC System service call via SWI instruction 0x0000 002C
- - Debug Monitor Debug monitor 0x0000 0030
- - - - Reserved 0x0000 0034
- 6 | Settable | PendSV Pendable request for system service 0x0000 0038
- 7 | Settable |SysTick System tick timer 0x0000 003C
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Save Return Address
Set PC to vector address

Restore PSW
Set PC to Return Address

Interrupt Service Routine

Legend

B Firmware Code
B Internal Action

----3> Execution Flow
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Timers
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Figure 374. Advanced-control timer block diagram

Notes:

Preload registers transferred to active registers on UEV event according to control bit
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Timers — Up, Down and Up/Down

Up timer
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Timers — Input Capture and Output Compare

15 TAR 0
Counter
Clock Input Cou.nter > Overflow Action
+ Clock —_— Register + Interrupt
Copying of
counter value
Capture Actions
Saplac nput Capture/Compare i &er,upt
: Register (CCR > . Signal peripheral
 Softwars iSFePiCCRyY + Modify pin
3 | proJECT
E BASED
LEARNING

15 0
Counter Counter
Clock Input Register —> Overflow Action
+ Clock . —_— > * Interrupt
+ GPIO Pin
Comparing the

two registers

Compare Actions
Capture/Compare + Interrupt
Register (CCR,) = Signal peripheral
+ Modify pin
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Timers - PWM

Counter Value

OXFFFF 1
ARR

CCR1
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Tasks of Lab 2

= Task 1:
= Interrupts
= Debugging

= Task 2:
= Timers
= PWM

BASED Marco Giordano |26./29.10.2022| 12
LEARNING

ED PROJECT



ETH:zirich

Tasks of Lab 2

= Introduction is over. Feel free to ask questions!
= The assistants are now available until 18:00 to answer questions.

= Email: For individual questions, you can also reach me under mgiordano@ethz.ch.

= On Friday from 16:15 - 18:00, we will repeat the session.

Happy coding!
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